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AROMATIC ETHERS AND PROCESS FOR PRODUCING AROMATIC ETHERS 

BACKGROUND OF THE INVENTION 

1. Field, of the Invention 

2. Description of the Related Art 

T$\zm?^mzmntcmmmmmmv-J7, hmmotvxomm^ %tt>mMmm 

±m$wm^-^)im\z^nz> p-7x.j +~>x^ / -jvmom&t tm 
e 7;i/^7 u *»©7k£ffl t iT^firr s^fe^ m^m 39-3 
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d©«fc"57S:31*5&^> ±fB^#^x-^;i^©^i:bT^ ±ffi#^BS3 9 - 3 0 2 7 
^034 9-3 3 1 8 3Wj.m) . 

S*S^*«»&nTViS (^-^>^H#W6 6 0 0 1 9 8^|ffl») . 

$e>{3, ij#^0S5 4-l 2 9 l*t&$mi, WfC/NO^rMbS4 7> ; EX^A^^ 
/NPyMbm4^X^X^A^-&^3^fflV\ igj&tCzkSfflVvr, ^ffi7x7-Jl/i(CIf 1/ 

i©7j&TOTiTO:::7 x y -;H$7k&g£WT55f^x-7^l^£^^5 £ ££«t 
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^m*mm-z>z.£\z&z>o ^^z^mmo)m(DBmit. mm&T&^mzT&oWfm, 

SUMMARY OF THE INVENTION 

y~*>3&mm&mm£'rz> z. tx\ sjr^i4^i«66Ti«WT±fE^#^x-^;u^ 

-So 
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fete? x y -;i/l47KMS<i:7;i/n-;W47XM*^Wt-^^«x-x;i/^^^'r^> <k c: 3 

^0H©^#^x-^;i/^«, ±IS0$n#TJl/3-;i/[fcKms^WT^ : bcDT : ag.D> 
©#«£U 0 0 p pm*?i (KM*^, OTITIC) -C&K), B.^APy>7S&0^rfia* 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS OF THE 
INVENTION 

s§^«7xy-;i/(47K««w$r^7;uzi-;^7j<^s^#T§t)CD^^n§ 0 fcfc. 
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(^) > fflj£\z-D^T%mzmmzm\ 

ym£E(Di^>^y%mmm.-,^y j e>n\ -ry^uym. yyy^ym. \Lvymu 

wtmm^ ^mmf?, mnw^uEcD^uu^zm^x^nx^mM^mn 
(tfp-;i/^, t°uv>^ ft7i>t 77>f&a Dft^sns. 

^fiBi©7x/— ;H®tbT^ 7xy-Jl/;o, m*fcttp-^^/— ;U o, mi;7c« 
p-X^7x7-;k o, mtfcttp- t -7*f^7i/-;k o, m^fctep-^^- 

jk7x;-jk 2, 3-3ryuy— ;k 2, 6-*yu/— ;k 3, 4-^>W— ;k 3, 
5-^>i//-;k 2, 4-^- 1 -^;i/7xy-;k^^©^7K^B^*^WT§^x 

7-;k;o, mSfdip-7x-Jk7xy-Jk p- (a-£7^;k) 7x7-;k 4-7x 

y^i/^xy-^^^^^ffi^s^fctt^^^^e^s^w-r^^xy-^ ; o, 

m*fcttp-k Fo^>^>XT;i^t: Kfc^OTJl^t: KS£W-f £7xy-;k ; ifTV 
3-;k ^x h -;k& ^©x-T-;k^^^^trg^*^Wf § 7x7-jp ; p - k Fo+^ 
^x^;i/T;k3-;i/^^oT;k=i-;^K^*^trg^*^WT^^xy-;k ; p-t 

FD+y^I^^k p-t Hn+y7x^;H^/f-JH7fJk ^\^;WN°^^> 
& £©x;WM^£^t«&*£3rf 3 7x7-;i/; 2, 4, 6-hU7PP7x/ -;k 
2-75;-4-7Da7x7-J^OAP^>S^ttl)7xy-Jl/ ; o£fctep-X 
hD7xy-M^©-hPl^tt^7xy-JP; 75/7x/-Jk 2, 4, 6-bU 
X (^y^kT^y^xy-Jk p-kHD^y7x-Jk7th7aK^<i:©i$Ef^ 
^fIS^tt^7x7-;P ; a -jr? 1 — ;k j3 —T? 1 — ;k ; £ft5. ^tl 

b <D4"T 77 x y Wo J;^?7 k^Z-JWW* b V > D 

^ffi7xy-;H<hbTil ^7"n-;kM Cfr^n-Jk t/d h^^xL^ ^D;k7-fe 

^ktfP^^X THktPX TKkt'JX 74^&;k7^ ^;k>^h-;k fox 
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I 

I 

yx.-)V7)V3ruyt&E) , x/;k>y-;Mii (kvOk>y-;k ti^/x 

& ;k 2, 3, 4-h'JkHP+*>^/7x/X iS&T&^UJk ^ 

Til^fJk y;uyn#U>&£) , :7PP£Ok»3H (70D^»>^£) , ;t=^> 
/WhW>i (^y/WFD+;>fea ^0 3«7xy-Jk tiX (3, 5->? 
^^-4-hHo+y7x-;W x;kfcx t:X (4-kFD+y7xx;W TJkftx 

2, 2' -T^kkkfX (4-^-6- t - 7Wx/-JW > 2, 2' -*5Pk> 
kfX (4-X^;U-6- t -7fJV7i7-JW , 4, 4' -^t:X (3-yWl/-6- 

t -^;w7xy— ;w , 4, 4' -y^u^trx (4-^-6-t-7^7x/ 

-;W , 3, 9-t:X (1, 1—XWI/-2 </3- (3- t -7*^-4-kHD^>- 
5-;>Wk7xx;W 7nkt^my) x^;W-2, 4, 8, l0-Th7tWXk o 
P (5, 5) <7X^7JX 7M/>, Xh^/UX XUhUX #7^rX Xtf^T^ 
X -fV*W$X 3^77'JX y7Xy>« y'J>^y>> 7Wk<X 

hD-;k ^>">tlXrJk kfx^xy-;PA> tfx^xy-;ys> fcfX;7x/-;PZ, 
k77xy-JP7Ml/>, kfX? kl/— JP7Jl'tkX 7xy-;H/yH, 7D'J^k 
^■bXho-Jk ^h**>'J>, <7J^-y>, t'JX k^jy— )VBffs.E<D\Z7>y 
x/-Jlt ; 1. 4-ykHD+yt7^^X #;kKx;i/jg?, (R) -1, 1 ' -fcf- 
2-t7MU (S) -1, 1' — tf— 2 — ^"T 7 1 — ;k X'Jt^nA7*7y^T, a- 
tf-rvM — ;k 3— — ;k r— ti^TM — ;i/&£V)fcKP^X?-:7^k>^; 1, 
4— Xt KP^XTkh^V X P-fP-l, 4-y75/7>h7+/k p-Tp-1, 
4-yhHD^y7>h7^/X Tkh^hHP^XX TUifUX 7UlfU>S, X 
^XX +X+PUX yjM7ll7rJk iH4T>h^^/>» (TU+f U XltT^ P 
-;i/B&£) , 70k7°UX 7ll7°n^y^>fc£(D\i}zn*y7>h^>m3Lfz.\t\i 
HP^rXT>h^/>^; kh^>$£; 1, 1, 3-hU7 (2-^-4-kHa 
+y-5-t-7f^7xx;i/) 7^>; 1, 3, 5 - h U 2, 4, 6-HJX 

(3, 5 - y- t - k Fn^y^XyJW ^>t> ; 7x/-;H, JttvZmm* 

uv-)mm, rhp^xFx 7>Y7*y>ym artist) , 77x>i t ftK 



6 



S^MWfc?^ "r)vm<r>mmt: VXtffm U^<Dlt\ixy^J-)m-C'^ 

0. <tO^UV>Ottt*X7x7-M, k'X7xy~JI/S, \Z*7^J— fryfr^U>, 

(OH)n-m 

f 0) 
(0-A-OH) m 

7 



Tomk&Trrf. AttTfB-HKsS (2) X'^tl^ 



— C-C— (2) 
R 2 R 4 



tohj tez±(D*&m^£^T£&T ! &£ 0 

w;u>v-;k ;wt<o^y» , z^Tte-uss*: (4) - (7) -c^sn*«ft?Msgi 

&Xn = 2<Dlb<D {^7i/-M [-— JKiC (4) ] , h*7 7xy- ;US [— H&SC 

(5) ] . t*x:7xy— ;i^j1/=*-Ia> [— «s£ (6) ] . tr^^PV— ;u^;^i^> [—«: 

3£ (7) ] } W*U\ 
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(4) 



CH 3 




CH 3 
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(8) 



S^WLWC&J^o R 5 ($>3^teR 6 ) £R 7 (&£^teR 8 ) fimViffi& <M 

un5^'>7>ft^»OtT'b, R 5 ~R 8 ^7km^ (X^l/>^-9-f F) > R 5 ~ 
R 8 ©^m^l-Q^>^;VSTflil©3^7K^-? (7°Phfl/>^-tf-f F) , R 5 *>£ 

ST, R 6 *5J;tXR 8 ^7jcm (2, Z-7?-V>tt*M)r) 2>W£IA> 0 
il«ffflt§« 7^t>MSItfe5o 7x:*>3^OTf£«S£bT, 

OT> BW«ig^WT§^§^x-^;i/M^ii^W(c«b#^#l4^ «R<I4 CSftil 
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<5o 

(C4^T> ; E-^A^^^Wt-^^^«> tf^'J v>#t&^fetth°U y>t^^tLT 

m2 \zi& 7^>^m^mm^4u±(D7)^u>m^vx^m\z^^nx^ 

-r^->> msH^r>. ttyyym^^y. v vywm^^y, 

*$v—Y4*y (TctK.if'E u -^fym^^ry, pytf^ym-i^y, vy?y?^ 
>wt-i^r>> ^^n±yym^^-y, \f.un~r-jym^3ry. 7\m\du;-%-ryym.^^y. 
-•tzffi'Cjry. $y$)\ffitf*yt&E) ua^&nz> 0 ^t^mom-i^ymo^xh, 
&mmmm<D7-*y, amcm^^ry, t\uvytwrt'*ytm&v\i\ 

±B7~*y3mMmtvx& m^f-T^y^mm. w^r-^y^mm 
m<D^-tnb®im°]mx$>z> 0 {s^T-^yzmms&m&izu. 7x/-^iw-> 



11 



#^*5 0 0&,±<Dh<DJm%.V<, 1 0 0 0J^±CDt>©#U; W£LV\, 

i^mijt^j{gt,^\ =mtmm rm-ft>PA3oo->u-x (pa3 

0 6^*) J > Wt^t>PA4 0 0yiJ-X (PA4 0 6^) J , r^t^t> 
HPA2 5, 7 5J ; DOWftfi r^xy^^j (S BR, SBR-P-C, SAR, M 
SA-L MSA-2. 2 2, 75V>A, 77V>ALB, V7V>A2, ^777^7 
-5 5 OA) ; P-AT>FA-X%tM r^^-^< hj (A113, A113LF, Al 
13MB. A109D, A116, A116LF, A161TRS04, A162LF, A 
368 S, A378D, A375LF, A56L A568K, A 7) , *7>rt— ^ 
hj ( I R A- 400T> I R A- 4 10) ; 1zE<Oim<DT^>$&mm%®Jttmi: 

%uwz, rz^r>^mmm\t. mmm^zA^m&r^ y^y-jmt-t^y 

i »***»©#flB*t^\ $ s tfips khiooop pm*i mmsm <dwm&i> 

mimmr'imu%z>®m<DmfcMtVT\t, *^/-;k x^/-;k n-7a/w- 

i~6cDT;kp-;i/^ ; if k>7 S| j ^f;n-fJK x^i/>^<jp-;k£y 
x^Mkx-^ jk x^kv^'J p-;u^y^;kx-x;i/^<H(D^ic3~6©yu n-^ 
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^7 >UE<D>r h>m ; ft&x^U ftt^Jl/^^^xxfJH ; y^Dn^^x 1 , 
m ; t!U S» ; T-fe h ~ H U;l/ ; f ;i/7JI/**-> H ; y^fJ^;i/A7$ F ; x^l/> 
jJDX-T, ±fBi«£l>T«, *#^A°^-^-7^7. 0J£Ui2 0. 0OTtf>t>CD7Wi: 

r^^A^-^-j (<5) £te> Wr^©^l4©R^^ttg 

6= (AEVV) 1/2 (9) 
Z\Z\X\ Vte^SM^ft (cmVraol) £SU A E v te2 5°C^43^?§«C7)^ 
%i(ca 1/mo 1) 

LTte, ^X?> (.5 = 7. 0) , ^\++f"> (5 = 7. 3) , ^\7°^> (6 = 7. 

4) , ^P^+f-> (5 = 8. 2) , *^)l^V7^)WrY> (5 = 8. 4) . g^^f 
)V (6 = 8. 5) , o-^>I/> (5 = 8. 8) , p-=^>l/> (5 = 8. 8) , WlX> 
(6 = 8. 9) , fh7tFD77> (6 = 9. 1) , «X3MP (6 = 9. 1) , ^>if 
> (6 = 9. 2) , p<^;i/X^;^h> (6 = 9. 3) , y^PD/^> (6 = 9. 7) . 
1, 2-v^DDX^> (6 = 9. 8) , i/9W\3rtrJ> (6 = 9. 9) , 7-£V> (6 
= 9. 9) , 1, (6=10. 0) , tfUv> (5=10. 7) , X5Pl/> 

^U3-jR/^fjl/X-fJP (5 = 11. 4) > (6=11. 4) , 2- 

y°un/-)V (6 = 11. 5) , T-fehxhU^ (6 = 11. 9) . y^fJ^Jl/^yF 
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(6 = 12. 0) . v*3^l//ft>l/A7^ K ((5=12. 1) , X^/-;t/ (6 = 1 2. 7) , 
*?/~)\/ (6=14. 5) . X^l/>^'J3-Jl/ (6 = 14. 6) , X^U>#— 
V (6 = 14. 7 ) U if^tt §o E ©J: 5 ^:»fiSE©»«a/1 7 * m« 

TA. F. M. Burton, Chemical Reviews, 1 9 7 5, Vol. 7 
5, No. 6, P7 3 1 -7 5 3J KJ8^£nW5. 

misfsrm, ^n^>^(D^^i@m3fi-r^fflbT : bJ:<, 2a^±^^bTffl^ 

(5 mix = (x 1 V 1 6 1 + x 2 V 2 6 2 + • • -x n V n 6 n ) 

/ (x 1 V 1 + x 2 V 2 + • • • x n V n ) (1 0) 

z.zlh, ni$me>?%m&<DWM&3ku x, v, &m&<DWftm. wmm, m 
w&7^;-)\mowm m&T-t&mmz&z,, iwsu^ijuan. 5, 

»*UVi±ISfitttl 1. 5, #&dff£Ll>±M«l 0. 5^5o ifB^WCD^Tfe, 

%mt7^Jls (6 = 8. 5) , h;i/X> (6 = 8. 9) , *3VfcH?Vl/$- h > (6 = 
9. 3) , 1, 4-v^+h> (6=10. 0) &&»&df?£bV>o 

im/u*—*-~tfi7. oj^±2o. oOT«^©#fiETT, imM&fmtLxm^T 
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±&4wmmit* 4m7>^^^^rsx^rzit4m^x^0Ai^$>n\tmz 

-fF\ ^F^^T^M/^Xtfei^A^n^ F\ fh^^^l/^^-^A^n^ h\ 
fh7^fMX^'7A3-K7i' F\ hU^;i/^^;^X*n^A^7D^ h\ hU 

T&BHK5£ (1 1) 



R 



R 



12. 



Q^R 10 X" 



(11) 



,11 



T^$n^4MT>^-^A^J:^/^fe«4»X^ri7A^ffilTfe§ 0 tofc, ± 
fEj£ (11) 4>, Q«^JSC^£fc«U>jgB^ R 9 > R 10 , R 11 , R 12 «^7K^» 



15 



Tfefllb^^. R 9 ~R 12 te. 2t?^±*t^&4£U:©^b*3jl^ST*S^t^«kO« : 
4 £LtO)jfci\zm$mT& Z> d <h^(3» £ LA\, R 9 ~ R 1 2 ©*J>fc < <h fe 1 

©fls, R 9 ~R i2 ©^-rn^2^©s^ii3t 5is^6ii^a wit 

fc£ ±f2-$5£ (1 1) tC&W-£R 9 ~R 12 CD5-i3., ^»4£U:OKfb![y|8SffiOK*» 
2 2OT (iD^Kttl 2J^T) T&5£<b&MSLl\, 

A^P^-fF\ hU^^M^Vl/T^— ^A^P7^ F\ F U ^U;M5F;i/7>^x 
tfA^n^F, ^^l/FU^^T^X^A^P^f F\ t^F^^JUXX^EX^ 
A^H7-f F, fh7^MXtc^^D7-f F\ hU^M^^X^A^P 
7-TF\ h U ty^W^^fc^Ay P 7-f F\ F U 7#y;M^fc*#x£A* 

p^tf\ ^>v;i/F'jy^;i/*x*-r7A^P^-r f\ fh7^fj^-7A^D 

m LhlBHRsS: (1 1) m§R 9 ~R 12 ] ©*«S/^7^-^-tifi<, Ctit^D, 
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7~*>3&mm&m&izm^&zt$mmt£nz> 0 

z>z\t hx%, mm&mfemt vxKjtmn^mM^^ z. txKm&mn-z^z z.thx 
%z>o mimmx^ mm-tKm^\zi^-\zn^vx^z\t^m^^^ kisx 

&&m&\z&%mv 2MizftMlsX^xbffit)t&\ 

±mjxfo(Dmmizmi;Xfe, mm. mm. mf^i^s«tt 

^#7x/— ;i/ifck»S©»;3tfU ^i/7Mb^ft©i&. ^itTO. 1~2. 0 <h 
t§uWSb<, ^^<DfL&fr<=>«, 0. 5-1. 5£T5££#J:9$fS:LV>. $ 
6{C^?^L<«0. 9-1. 2T*§„ 

#Wxb^ 0 £W£L<«0. 9 5J£U:> $^tdfFSb<ttl. 0J£U.T$>£ o xfc> ^ 
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t 



it. 5X$>^>Z\t^)W^<. 2T^i<i:^D^L<, 1. 5X$>Z>Z\ttfZ t>\Ztft 
£b<, 1. 2Tr$>Z>Z.tt)mm&L<, 1. 0 5^§uMfe^l^ o 

^tdf?i;b<te5~3 omu%x$>^> 0 

mwm$> wm~c$>&m&7 x. ;—)\mzttu mm\tx 0-5 t-tz z\ ttw^ v < , 

JK^MS«5 0~1 5 OVtT^Z\t^B^L<, 8 0-1 2 OriT^i/^JcOTi; 

awr^ £jg'i4£#*rr£ 1 1 ~ 2 4 str^r^ n <^w£ l < , 1 - 1 2 s#r^ 
&m&t-?z>z\tbxi*z>m, >m:\z^x±$^Kmmz^^mjL-^-)vm(D^mm, m 

m^mtLxit, mmm, ymmMm, ^mm. tmrnw^mi^n^ z.n 
t>\zmM^tiz>mxt&\ itfc. gkffifetLxte, (i) KimTm^Rmm^m-r^ 
(2) g&jmztt-t%nmm&* K^trnzm^. (3) BLmm*<Dmm&%i&rz>. 

(4) fcmWtiz&*\Zl}nfeTZ>. ^ne>^4T, ^^^fl^^i±T 

z\(D*xh, yx.;~)m£tt^>it£>mt(DEijfoj:nxm%zfcmu mfcjfciim 

z\(DM%\z\t. mm<Dm^mm®mzfrfrz>nm&'pf£<. smt^zmmmz 
mtyznz>z\t&xtz> 0 z\z\x^o r&m<Db(Dttz>) fcjfcrnxmznfrKjfc 
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x$>&t. ^mmmizmm^m^n. ^m^mt^. «©i n D p^^t«t 
\zfovxKmjM&zwmffiTm\zmmznz>o zcdms. mmmmzu, nfig-eii 

mmmtvxm^z>zt&x^z> 0 ztuboiMxiz, ±j&(di®<, K^nut^ 

mmtz> z tfimmzn&o 
±tmmm^-^)im^m^r^zmrc.r), mM^^mi^nx^mmtvx^ ±3$ 

\^tz.&o\z, 7)itiv&mi&. &m7mitm i %a>bftx^z> 0 t^u zn^ / im<D%m& 

*mwzm%i$wmx.~^)m<Dm£\zm^fzM&\z}t, mm££j:n&nvtz£ ut&, 

$m<D&m (m%.& ±mr)itiv^mmx\-x7M^^m. ±m&m7m{W)Xtez(D& 

M) $m&x&%i%w&^~^)i<mizmAT%z£imtfznm\ /\uy>{tr> 

IZU, F, CI, Br, I) «p n D T^I.«X-fi^:SAt§ 0 

m^b, zoLfc.^m^/\ay>(Dmxmco{&m^m^)^tix^^o ^m<DUxm^m 

(D±mimtl 0 0 ppmtaO, ^l<«5 0ppm, £W£L<te3 0 p pm, £b 
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fil 0 0 p pmtftO, $ftL<ii5 0ppm, <£i9£?3;tXte3 0 p pm, 

<(ilOp pm. #ldf?i:b<«l p pmt*5. ^I^fcfJ/ND^XDgAl^^nb© 

uy><D$mmtfii oo P vmMm othto , $f^b<«5 o p pm*t 

«kOSf*l/<li3 0ppm*i, $^l:^b<HlOppn*a b <« 1 p p 

;\u?><D^mm%m:yLWftmk\z& owjtufcirr&s. 

^©MS^y^XV^^gB rs P S 4 0 0 0 j Srfflt^S. 

Aay>©^tI©i^tH Mgit:PHiLPStW)tx^Mgt 
TPW2 4 0 4J SBJClllA&nTV^^tt^^P^ASffifflU AP^>7C 

m (F, CI, Br, I) <D^P^i:JtlSrrSili:tc<k05£aTS. 

p-7h^77^-itTDionextti rDX-5 0 0j &m^Tiffi£TZ>Z\£h-Vg&o 

^tngg : cd - 2 o (mmsmgmmm) 

t>yA : AS4A-SC 

#— : AG4A-SC 

1. 8mmol/L Na 2 C0 3 , 1. 7mmol/L NaHC0 3 

2 5mmol/L H 2 S0 4 
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m<Dm\Z. 5fSIX-TJia^tT5 OOp pmJ^T (S»S2p, OTPTO , £?£tX 
-£#r?te, 1 g^/it> 6mmo \]^±<D7jLj-)Mfo)^m&^%Z.t.im^^X ^43. 

m2mmz^^mm^-^jim^ Tj\sn~)\^mM$:trrz>y)i*is>m^ x- 

x.—^)vm\ , T;i/i3-;H47Kms^WT§T;i/^i/>$i^\ x-t-;1/ 

7jc^S^WT?>^«x— t-;HPj <^5) T&& 0 
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fzWmit7Jl>t) U ±m#S©#4TT^^-ti^^ 2-9 6 54 5 ; 

H»#±^#M©^h'J«^«!S<hbTS^^ii^f* (#^¥6-2 2 8 0 

3 8^$g) ;*^-;k k/iVvx /vr HP+y><h^-pfc2jffi7xy-;i/<h, x^ 

(#^035 1-4 9 7 7^&$g) ; «i££&^b$k W^^^^fflV^T> 
^^3-;i/<hX^-I/>^-tt-r F££OS£i±£^& 0T^>^ffl#f£l§6 6 0 0 1 9 

mm) ; x^y-^tw^y^yt h u ^ASt, aarrrx^u^ o;ut f u 

> ; £:$IIT"3~ j 5;^£ ( TJourna 1 of the Am erican Chemica 
1 Society] , OfcH) , 1 9 3 2^, 5 4t> 1 1 9 5-1 1 961) ; 

^A^Km^U^A^if^STT^^-a:^^ OKS^gf |g 2 0 5 1 1 5^MM 

m 2 s^tix n#r?«<h lt, mmm.n? i. 5 ^± 1 2 . 5 rt©^©^ 

^«<£T"rsffil6jtC*S. »SLVi±ISfiS«l 1. 0, £OT£IAU:IM«1 0. 0, $ 
£ldf?£L^±Bgfitte9. 5T£>3„ 
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=EJW- (tfX#0 (%) 

= i o o x vtj&istt/fo (tixfto 

^ymtm (%) 
= itiv-n-)vmm) x (^/#«^) vioo 

###J2, 3 
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J-Y^^VTy^z^OK^U^^ K : 2 5 8mg (#%M2) , a&SWS^h 
7t^^l/7>tz^A7*n7^ F : 4 3 7mg (#%#J3) CflUfcJ^tt, ###11 

###J4~6 

(6 = 8. 5) (###14) . x5P1/>^ud-;i^/^5p;1/x-5^ (<5 = ii. 4) 

(###J5) , *SVitt^5=-;W^75 H (<5=1 2. 1) (###16) (C^Mbfe^ 
###1 1 <h^{CbT^7"3-;^COPO(7)#JP^^TorCc GC#W*S*£S2 

M^^T-h^^^UT^X^A^PT-f H : 437mgtU (6 = 2 3. 
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^2*©S^^T©ffiDT&-5. Me 4 NCl : fh^^W^-^O^ h\ 
Bu 4 NBr : fh^^^^-^^o^ Oc 4 NBr : x h ^^;l/T> 
^-->A7'P7< F\ EGMME : I^1/>^'J 3— ;i^E>/ ^)VX.—^)V. DMF : 5?* 

tfJW X-x;k ld7& : tl7-n—)V<D\±7, (fc FD^X/P \i)V) X— tMI/ 0 

51^3 lews rg&j r%j #te0f£fcir>|g?>, «M»T$>&o 
[^fiEMI *f3-j^ty (kKD^yX^W x-x;k£>^j& 

mm jewk 74- m&&Tf^*mthtdm&\&\smtt%<D looomifi 

t-h^l/-7lC, ^fn-Jk 2 0 0. lgk F;PX>(5 = 8. 9) : 40 3. 185, 
TX^->3^^JigB : 2 7. 48&£tt&A,£. ^©^rt^^fitfeb^. 1 0 OWZ&M 
bfco S&lcmrtOfiftSl OOIC^^*^, EO: 9 2g&£ 5 NfWAHrc^rttfeA 
U SA^T^^tCl 0 0 t CT4Btr B I^$UT^^7bfco f#£tt£MJ«£l 0 

^yxfjl/) x-x;k ;KZ)t*X (kFo+yxfjW x-x>k #x3— ;K&tf 

X (tFn+yXh+ylfJW X— x>k ^Jx3-;K7)— 7j©7K^^h:FD+'>xH^r 
-/ih+yll:, »;l^t KD+yx h^yll:^|$nfcx-fJl/ 

i o o % t vrzm^(o^it^!i(D^mm^m s ^-r„ 

^«2 

£3m ffiT^th, 7^- F#fc«fctf^£^L£^#fflbl?tt#© lOOOmlfg 
^-h^l/-7lC, #xXl-;y : 2 0 0. 0g&> X^l/>^DXl-;kEy /fJi'X-f^ 

(6 = 1 1. 4) :40 0. 0g&, 7X:t>£$MfJ^B : 18. 4^±^fc„ ^(0^ 
£S8*HSIU&Sk 1 0 Ot:{C#^bfco SS^F*3©ii§ESl 0 0t; x^ 
V>Hr*rtr<i F : 8 8SB*5B#P^tT^fCl9L\L, 1 0 OtTTf^fSI 
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3 tC^f o 

JSJm JKjfh 7^-FfM([;«Ml/Mfllilf»1 000mmi 

h^u— *fn-Jk 200. osb, x^i/>^'j3-;i/ ; ey^^i/x-^;i/ 

(<5=1 1. 4) :40 0. 09k *&ft#UtfA: 2. 095£ft&A/£. d<Z)&l*j£23§ 
e&bfc^ lOOti:#IUc, $££«i<£>i&g£l 0 o*Cfc#"£&j&«&, x3=-U>*- 
F: 92. 0SB*4I^HS*Htr^fCg^b, &A^7^£<bl;il 0 0*CT3I^|HB» 

H«J3- 1 

1 : 10 0^8 OtdDfiL,, aBKSfflViTJnEftBSffofc. t# 

i x**r?&o&. mm&&zmmsm&<D soomi -b/i^^u^ 

^Xn^Atl, h;i^X> (6 = 8. 9) : 1 1 OBB^iiiPU @^*^2 0%©X^U- 

*<D8ffim<D\B&m& 2 0 0 r prntlt^L^^, ±f©£»^£ 5 1;/!^ 
<7)iS^T8 0^b3 OTCST^bfe. i^S^^CSEI&ttOftSX^U—t^TVi 
fe 0 £btC3 0°CT lNPKfi^LTS*f&^7Lfc. ffbtl^X^ U-^-feA 0 ^y;P7^X 

^x=i^#^feM<> ^§f«Dm-r^<h^T^rco atififife©«jR«issffl© w;wx 

«0iJ3-2 

iiip-r^) h;i/x>co*^ 3 2 0 gB£ u 1 0 %©x 7 u vitmt. mmm 
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2 TmtcKJfcm : 2 0 0 ffl5£tb>2^ 0. 0266MPa (DMJ±FH 1 1 orST^MbT 
ifl/^Un-^y^JH-f^ (6 = 1 1. 4) : 7 tiil/fc. i^^fc 

U^§f-##CD5 0 0mltA°77>77X3l:An, WflSTfJ-JV (5 = 8. 5) : 170 
^•<^^^<D|bI^:^2 0 0 r pmtbT^U^^, ±IE^©^£ 5 <C/P#Pb1 

773td«fei<, ^c^om-r^an?^. atia^aMKttsftfiosHt^ 

»Fd3-4 

zntmmft 8 om&wftm. 7^m^zmmYi^(D5 o omi t/^7*;v77^3 

^Atl> h;i/X> (5 = 8. 9) : 3 2 OSBSUP^., 0?f£MJ»2 0 'J-tLL 
^©iaf^<D@ijfc|fc£ 2 0 0 r pmtbT^t^e., ±flEJ8tt©iB&£ 5*C/mi 
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fro $b(C3 0tTl»tfWU«^7lL t#btlfeX^U-^-fe/N°T^-7^X 
J£&0»J3-1 

%m jwssfe<fcr/a*w##©5 o om 1 -tr/^^^i/^^xn^ enm\2-mK.%. 

rtSK: 1 0 0^feJ;tXx^7-;i/ (6 = 12. 7) : 1 1 OgRSAn, 0J£tW2 0 %(DA 
^U-£b7Co u0X7'J-^MXT8 O'CKSBBfiU A9U— 

^(Dt«mi©|El^^2 0 0 r pmtL«l^^ ±fB*«©Mm 

fee 

J±»j3-2 

JUm ^»£U^ff##©5 0 0m 1 »J1T« 
J&?j£: lOOS^itfn-^^ (6 = 7. 3) : 1 1 0gP£AtU IW2 0%©X 

mmm-5 

mm, fi&m&zzfmssm&v soomi t/^^7773[:, fr/« 1 -vwtR 

3 ot;3re^b£5£b;^\ *fftBb^^m^^D, ^tex^U-^^nte^ 
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This application is based on Japanese patent application No. 2002-217744 filed in 
Japan Patent Office on July 26, 2002, Japanese patent application No. 2002-247284 filed 
in Japan Patent Office on August 27, 2002, Japanese patent application No. 2003- 
100529 filed in Japan Patent Office on April 3, 2003, Japanese patent application No. 
2003-122646 filed in Japan Patent Office on April 25, 2003 and Japanese patent 
application No. 2003-159516 filed in Japan Patent Office on June 4, 2003, the contents of 
which are hereby incorporated by reference. 

Although the present invention has been fully described by way of example 
with reference to the accompanying drawings, it is to be understood that various changes 
and modifications will be apparent to those skilled in the art. Therefore, unless 
otherwise such changes and modifications depart from the scope of the present invention 
hereinafter defined, they should be construed as being included therein. 
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